Objective: To investigate the prevalence of traumatic dental injury (TDI) of the permanent incisors and association with alcohol consumption, socioeconomic status, gender, overjet and lip coverage among 12-year-old schoolchildren in the city of Diamantina, in the state of Minas Gerais, Brazil. Material and Methods: An exploratory cross-sectional study was carried out with a convenience sample of 101 schoolchildren (46.5% males and 53.4% females) selected from public and private schools. The diagnosis of TDI was performed by a dentist who had undergone a training and calibration exercise using the Andreasen classification. Data analysis involved the determination of frequency distribution and the chi-squared test (p<0.05). Results: The prevalence rates of TDI, alcohol consumption and binge drinking were 33.7%, 37.6% and 24.8%, respectively. The main type of TDI was enamel fracture (53.6%), followed by enamel + dentin fracture without pulp exposure (n=29; 4%). Only 9.8% of the adolescents with TDI underwent subsequent treatment. Significant associations were found between TDI and the male gender (p=0.029), overjet (p<0.0001) and inadequate lip coverage (p<0.0001). No associations were found with socioeconomic status (p=0.579), household income (p=0.776), alcohol consumption (p=0.281) or binge drinking (p=0.207). Conclusion: High prevalence rates of TDI, alcohol consumption and binge drinking were found among the 12-year-olds analyzed. TDI was associated with gender and lip coverage, but no associations were found with socioeconomic status or alcohol consumption.
Introduction
Dental trauma is one of the most serious public health problems among children and adolescents. This is due to its high prevalence, high psychosocial impact and the high cost of treatment [1] . The prevalence of traumatic injuries reported in population-based studies is high, ranging from 2.66% [2] to 58.6% [3] . In Brazil, prevalence studies of permanent dentition demonstrated that results relating to 12-year-old students ranged from 10% [4] to 58.6% [3] .
There are several factors associated with the etiology of dental trauma, with the most important being impacts, falls, sporting activities, and car and bicycle accidents [5] . Predisposing anatomic factors also add to the risk of dental trauma, such as accentuated overjet [6, 7] and inadequate lip protection [8] . Other risk factors associated with dental trauma, such as environmental factors and the adoption of risk behaviors such as alcohol consumption are rarely discussed in literature [9, 10] . An expansion of the discussion of this subject may increase understanding of the problem and assist in the implementation of prevention programs and greater control of these public health problems.
The aim of this study was to investigate the prevalence of dental trauma and assess its association with gender, overjet, lip protection, socioeconomic status and alcohol consumption among 12-year-old adolescents from the city of Diamantina, Minas Gerais.
Material and Methods

Sample characteristics
This study was conducted in Diamantina, a municipality of approximately 46,372 inhabitants located in the northeast of the state of Minas Gerais (IBGE) [11] . The study population included a convenience sample totalling 101 12-year-old students from two public schools and one private school.
The study was approved by the Ethics and Research Committee of the Federal University of Minas Gerais (317/11). The authorization of the participating schools was obtained, as well as the free and informed consent of the participants and their parents. Participants had their confidentiality guaranteed.
The criteria for inclusion used were: adolescents enrolled in public and private schools in the urban area of the city of Diamantina who were 12 years old on the day of the examination, who agreed to participate in the study, and whose participation was authorized by their parent/guardian signing the applicable consent form. Adolescents not authorized by their parent/guardian, who declined to participate in the study or had cognitive difficulties that would prevent the application of the research tool were excluded.
Clinical data
The team consisted of a previously trained and calibrated examiner and an annotator. The
Kappa values for intra and extra examiner calibration were 0.79 and 0.85, respectively. The Brazilian Research in Pediatric Dentistry and Integrated Clinic 2014, 14(2):151-159 prevalence of dental trauma was measured using the Andreasen classification [12] . Data collection was carried out in school on previously scheduled days and times. A room was reserved for the clinical examinations, avoiding the embarrassment of students being examined in front of their school classmates. For the clinical exam, the student was positioned sitting in front of the examiner.
The permanent incisors were examined with the aid of previously sterilized clinical instruments and artificial lighting (Petzl Zoom head lamp; Petzl America, Clearfield, UT, USA) to accurately detect the items included in the classification. The teeth were cleaned and dried with gauze. The dental crown was examined with the aid of dental mirror for loss of tooth substance, change in color, intrusion, extrusion, lateral luxation or avulsion, and was then compared to the contralateral teeth.
A clinical probe was used for the removal of residues and evaluation of the presence and extent of aesthetic restorations. Special care was taken to avoid cross contamination.
To measure the size of overjet, straight edge tongue depressors were used. The child was positioned in a centric occlusion position and overjet measured from the labial surface of the lower incisor to the incisal labial surface of the most prominent upper incisor. The tongue depressor was positioned perpendicular to the buccal surface of the lower incisors and marked with HB grafite at the point of contact with the buccal surface of the upper incisors. The measurement of overjet was achieved by marking the reading with a digital caliper. A measurement of ≥3 mm was considered to represent accentuated overjet [6] .
For the evaluation of lip protection, the method proposed by O'Mullane [8] was adopted, as appropriate. This involves ascertaining whether the lip coveres the upper incisors when at rest. To do this it was necessary to observe the students without their knowledge.
Non-clinical data
The AUDIT instrument, originally validated in Brazil [13] , consists of ten questions about recent use of alcohol, symptoms of dependence and alcohol-related problems. Responses are scored from 0 to 4. To assess the consumption of alcoholic drinks, the study focused on 12-year-old adolescents, and a shorter version of the test, the AUDIT-C, was used. The test consists of questions related to the frequency and amount of alcohol consumed. Responses were scored from 0 to 12 [14] . The abuse of alcohol is defined as consuming five drinks or more on a single occasion [15] .
To characterize the abusive consumption of alcohol the third question of the AUDIT-C tool was used. Responses were dichotomized as 0 for those who never consumed alcohol abusively, and 1 for those who consumed alcohol abusively once a month or less, to daily or almost every day.
Socioeconomic variables were collected using the ABA-ABIPEME [16] instrument, which is related to ownership of possessions. Responses were dichotomized into upper socioeconomic classes (A and B) and lower socioeconomic classes (C, D and E). Family income was evaluated by the number of minimum wages received by all economically active members residing with the teenagers, and categorization was performed from the median.
All adolescents with dental trauma were referred to the Diamiantina municipal dental clinic for free treatment.
Descriptive analysis of the data for sample characterization was performed, followed by bivariate analysis using the Chi-squared test with a significance level of p<0.05. The Statistical Package for Social Sciences 19.0 (SPSS) program was used.
Results
The convenience sample consisted of 101 students (46.5% males and 53.5% females. The prevalence of dental trauma was 33.7%, 37.6% of participants consumed alcohol, and 24.8% reported excessive consumption of alcohol. Most students attended public schools n = 83 (82.2%), belonged to a low socioeconomic class family n = 80 (79.2%), and had a family income of up to 3 minimum wages n = 77 (76.2% ).
The teeth most affected were the maxillary central incisors and there was no statistical difference between the right and left (p = 0.999) incisors. Most students had only one traumatized tooth n = 32 (91.4%) and the most prevalent injury was enamel fracture (n = 22/53, 6%) followed by enamel and dentin fracture without pulp exposure (n = 12/29, 4%) ( Table 1) . Statistically, dental trauma was significantly associated with gender (p = 0.024), increased overjet (p <0.0001) and inadequate lip protection (p <0.0001) but was not associated with socioeconomic status (p = 0.579), the consumption of alcoholic beverages (p = 0.281) or abusive consumption of alcoholic beverages(p = 0.207). Table 2 shows the frequency distribution and the result of the association between the dependent variable presence of dental trauma and the independent variables. 
Discussion
Adolescence is characterized by doubt, conflict, change and discoveries in the life of an individual. Physical and psychological differences eventually cause adolescents to become more vulnerable to environmental and social situations [17] . The high prevalence of dental trauma and the consumption of alcoholic drinks reported in this study may be a consequence of the state of vulnerability inherent during this period [17] . This vulnerability may undermine the psychological, Brazilian Research in Pediatric Dentistry and Integrated Clinic 2014, 14(2):151-159 social or mental condition of adolescents, highlighting the need to address these serious public health problems [18] .
This study chose adolescents aged 12 as this age coincides with the end of mixed dentition and is the period of the highest incidence of dental trauma [12] . Another justification for using this age is the precocity with which adolescents are experimenting with alcohol [18] . It is essential to be aware of this reality among the group studied. The prevalence of dental injuries in this study was 33.7%, and similarly high values have been reported for the cities of Montes Claros (34.9%) [19] and Blumenau (29.7%) [20] . Lower figures, however, were found in studies based in Pelotas (12.6%) [21] , João Pessoa (20%) [22] , Recife (15%) [23] , Campina Grande (12.7%) [24] and Belo Horizonte (24.7%) [10] . The diverging values reported may be partly explained by the different methodologies used, as well as by cultural and socioeconomic disparities in each region. In a recent review of literature on the epidemiology of dental trauma in Brazil, the authors focused on geographical characteristics, socioeconomic and cultural differences and highlighted the need for more studies on the topic [25] .
The maxillary central incisors were the most affected teeth, probably due to such teeth having a more anterior and prominent position in the dental arch, something that is predisposed to trauma [12] . Most adolescents had only one injured tooth and the most frequent injury observed was enamel fracture. These results corroborate with national [9, 10, [19] [20] [21] [22] [23] [24] and international studies [5, [26] [27] [28] that have evaluated the type and number of affected teeth, as well as the type of injuries observed.
Dental trauma was more frequent in males and this difference was statistically significant, a finding that agrees with the results of most studies, which also reported greater dental trauma among boys [9, 10, [19] [20] [21] [22] [23] [24] [25] . Some studies have shown that males are up to twice as likely to suffer trauma as females. This is perhaps due to their greater participation in sports and street games [11] .
The collection of socioeconomic data by means of questionnaires completed by parentsand analysis of the relationship between alcohol consumption and dental trauma differentiated the present study from other investigations in this subject area. Furthermore, the present study focuses on a specific age and analyzes alcohol use at an early age.
There is no consensus among existing literature regarding the association between socioeconomic status and dental trauma [30] . The present study did not find a statistical association for any of the indicators adopted. In this study, no statistical association was observed for any of the indexes adopted. This result agrees with other studies conducted in Brazil [5, 9, 21, 23] . Some studies found a statistical association among adolescents from higher social classes, a result which disagrees with that of the present study, although this difference may be partly explained by greater access to sports, parks, clubs and toys of such adolescents, without, however, the proper use of protective equipment [9, 29] . Well-designed longitudinal studies are important to better understand the association between socioeconomic status and dental trauma. The prevalence of dental trauma increases directly in proportion to increased overjet [7] . In order to associate the risk of dental trauma with the values of overjet, a meta-analysis of the results of 11 articles identified by a literature search of Medline (1966 to 1996) was conducted. It was concluded that children with overjet greater than 3 mm are approximately twice as likely to suffer dental trauma than those with overjet of less than 3 mm, which is the reason why this value was adopted in the present study to characterize increased overjet. Many studies have shown an association between an increase in overjet size and a greater propensity of dental trauma, which coincides with the results observed in the sample studied [3] [4] [5] [6] [7] 9, 10] .
Inadequate lip protection was statistically associated with the presence of dental trauma. One of the functions of the upper lip is to absorb the impact and protect the teeth during an accident.
Children who do not have proper lip protection are more prone to fracturing of their anterior teeth fractured [8, 9, 21] .
No statistically significant association was found in this study between the consumption of alcohol and the occurrence of dental trauma, (p = 0.281). However, in a study of students aged 14 to 19 years old, using the same methodology, it was observed that dangerous alcohol use was associated with dental trauma regardless of demographic or clinical variables [9] . While this difference is not statistically significant in the present study, the results indicate a trend toward a higher incidence of dental trauma in adolescents who consume alcohol. The high prevalence of alcohol consumption in general, as well as in adolescents who report having drunk five units of alcohol on a single occasion, is of concern as this is a vulnerable population due to intense changes that occur in the transition between childhood and adulthood, and the adolescent's inclusion in the educational system.
The main consequences of alcohol consumption are physical, social and psychological problems [18] . Alcohol consumption is considered a risk factor for anti-social behaviour, crime, poor school performance, interpersonal violence, accidental injuries and traffic accidents [30] . The earlier the onset of alcohol consumption, the greater the risk of serious consequences arising, and as a result professionals who deal with this issue should be attentive to potential risks and consequences.
Therefore, longitudinal epidemiological studies with representative samples are necessary to investigate the possible association/causality of alcohol as a mediator for the increased prevalence of dental trauma.
Conclusion
The prevalence of dental injuries and alcohol consumption by adolescents was high. The prevalence of dental trauma was associated with male gender, accentuated overjet and inadequate labial protection. Dental trauma was not associated with the consumption of alcoholic drinks or socioeconomic status.
